Measures of self-transcendence, physical health and psychological well-being were included in a self-report Health and Lifestyle questionnaire administered to Australian twins aged over 50 between 1993 and 1995. Self-transcendence appears to be higher among older Australian women than men, and was significantly associated with religious affiliation, marital status (in women) and age (in men). No strong correlations were observed between self-transcendence and any measure of psychological or physical health. Additive genetic effects were found to be important in influencing self-transcendence, with heritability estimates of 0.37 and 0.41 for men and women respectively, whilst shared environment effects were not found to be significant. Multivariate modelling of self-transcendence scores and self-reported church attendance behavior indicated substantially different etiologies for these variables, with implications for methods of investigation of religiosity and spirituality.
Introduction
Self-transcendence has been defined as the capacity to reach out beyond oneself and discover or make meaning of experience through broadened perspectives and behavior. 1 As an indicator of spirituality, it has been described as a developmental process involving aspects of self-forgetful experience, transpersonal identification (identification with nature) and spiritual acceptance, 2 and a characteristic of developmental maturity. 3 Some studies have found significant correlations between religious beliefs, attitudes or behavior and physical health or psychological well-being among older individuals, 1,4-6 whilst others have not. 7 Lack of agreement between studies has been attributed to the inadequacy of instruments used to measure religious attitudes and behavior, 5 and the situation is complicated by concerns regarding causation. 4, 8 In particular, church attendance has been criticised as a measure of religiosity, with the observation that as people age and become restricted by financial considerations and physical disabilities, their ability to participate in organised religious activity decreases. 9 Ainlay and Smith 10 identified three separate aspects of religious participation (public participation, attitude toward participation, and private participation) with these dimensions becoming more distinct with advancing age, whilst Koenig et al 11 found various aspects of physical and mental health were associated with different forms of religious activity among older persons.
Inherited sources of influence on some aspects of an individual's religious behavior have previously been considered, [12] [13] [14] with both church attendance and religious affiliation found to have substantial shared environment effects and at least some indication of additive genetic influences. Cloninger et al 2 hypothesised that genetic factors were likely to be important in character development (of which selftranscendence was proposed to be part), with the alternative possibility of strong shared environmental influences indicating importance of cultural perspectives and social learning in the epigenesis of self-concepts. Investigation of the possible biological and nonbiological influences on self-transcendence is therefore important for understanding self-transcendence and character as a whole.
This study considers self-transcendence as a measure of spirituality in a sample of Australian twins over 50 years of age, and its relationship with a range of demographic and psychological variables. As a measure of character, rather than behavior, it is suggested that this construct may provide information about the relationship between intrinsic spiritual or religious tendencies and health in this age group. Sources of individual variation in self-transcendence (measuring spirituality) and church attendance (measuring active organised religious participation) among older people are also explored using univariate and multivariate structural modelling techniques.
Method

Sample
Data for this study were collected as part of a Health and Lifestyle Questionnaire of twins over 50 years of age who were enrolled on the Australian National Health and Medical Research Council Twin Registry (ATR). The ATR is a volunteer register begun in 1978 and has about 25 000 twin pairs of all zygosity types and all ages enrolled and in various stages of active contact. Twins are recorded on the register regardless of their state of health. Questionnaires were mailed to 2281 pairs of eligible twins during 1993-1995, with responses received from 1279 complete pairs and 558 singles. Excluding deaths and non-contacts, the individual and complete pairs' questionnaire response rates were 71% and 61%, respectively. As commonly observed in volunteer twin studies, there was a higher response rate from women (73%) than from men (59%) and from monozygotic twins than from dizygotic twins (73% and 65%, respectively). The mean age of respondents was 61.5 ± 8.7 years, with an age range for men of 50-89 years, and for women of 50-94 years.
Although no significant difference in mean age was observed between those who responded to the questionnaire and those who did not, the age distribution of non-responders was more positively skewed (has a longer right tail) (P < 0.02). That is, the non-responder group contains more very old people than the responder group. Previous studies of a related data set 15 have indicated that there is likely to be a disproportionate number of people with higher than average levels of education in the sample.
Measures
Fifteen items from the original Self-transcendence scale of the Temperament and Character Inventory 2 were included in the questionnaire, along with a range of items requesting information on marital status, religious affiliation, and frequency of church attendance. Measurement of subjective health status was achieved via a single item 'How would you describe your health at present?' with a five-point response set (very good / good / fair / poor / very poor). Level of physical incapacitation was assessed using items asking about ability for self-care, work and housekeeping, walking outdoors on flat ground, and recreation and leisure. These four items used a three-point response set of 'completely able', 'some limitations' and 'very limited'. Also included in the 16-page questionnaire were several psychological scales, including the anxiety and depression scales of the Delusion Symptoms States Inventory (DSSI/ sAD), 16 the 12-item General Health Questionnaire (GHQ-12), 17 used extensively in epidemiological and clinical studies to detect cases of psychological distress, and an 8-item community version of the Schedule of Fatigue and Anergia (SOFA) 18 which is a screening test for chronic fatigue/neurasthenia. General optimism was measured by the Life Orientation Test 19 which used a three-point response set instead of the original five-point Likert scale. The Extraversion, Neuroticism, Psychoticism and Lie scales of the revised short version of the Eysenck Personality Questionnaire (EPQ-RS) 20 were also included, along with Short Interpersonal Reactions Inventory 21 items from Type 1 ('cancer-prone' with emotional response suppression), Type 2 ('coronary heart disease-prone' with stress responses of chronic irritation and anger), Type 4 ('healthy' with autonomous behavior) and Type 5 (rational/anti-emotional behavior). The original Type 4 scale has positively scored and negatively scored components, which were treated here as separate scales (4a and 4b respectively) as several studies have noted the low correlation between these subscales.
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Statistical techniques
Although 3116 questionnaire responses were received, not all responses were free of missing values for the items of interest. The imputation option of PRELIS 2.12 25 was used to impute the missing item responses for the self-transcendence scale, within individuals by sex. This approach obtains the substitute value from other cases with similar response patterns but no missing values, provided the variance of the value for these other cases is acceptable. After imputation, 1911 female and 827 male respondents (87% and 90% of the original sample, respectively) had complete responses for self-transcendence items, an increase of 178 individuals (0.4% of data points imputed).
Structural equation modelling 26 is used to distinguish between possible mechanisms of familial resemblance for traits of interest. Three broad causes of variation can be considered, two of which (additive genetic influences 'A' and common environment 'C') make family members more alike than random pairs of individuals. The third source of variance (unique environment 'E') acts to make monozygotic (MZ) and dizygotic (DZ) twins different from one another. Significant correlations between twins indicate the presence of familial aggregation for the measures of interest, and modelling is then used to determine which combination of these three parameters provides the most parsimonious explanation for the observed pattern of MZ and DZ twin correlations. The inclusion of another source of variance, 'M', allows for the inclusion in the model of additive genetic effects not shared by males and females. Extension to multivariate analysis allows the determination not only of the sources of covariation but the pattern or structure in which these differentially influence the covarying measures. The same principles of parsimony apply in arriving at the preferred model. 26 Implementation of structural equation modelling here was via Mx, 27 whilst other statistical analyses were performed using SAS 6.11. Tables 1 and 2 list self-transcendence item response frequencies and frequency of church attendance for male and female respondents. Endorsement frequencies differed significantly between men and women on two-thirds of the items, and mean self transcendence scores were generally higher for women (5.76 ± 3.83) than for men (5.28 ± 3.62) (P = 0.006). By contrast, no overall difference was observed between sexes in self-reported church attendance frequency ( 2 4 = 4.02). The distribution of self-transcendence is not normal (P < 0.001), with positive skewness (0.60 for female scores and 0.74 for male scores). Exploratory factor analysis using maximum likelihood factor analysis of the 15 selftranscendence items indicated a single common factor for men and women, accounting for 42% and 49% of total variance respectively. Item 4 ('I love the blooming of flowers in the spring as much as seeing an old friend again') was the only item with a poor fit to this factor, with very small loadings obtained in each case (0.03 for women and 0.13 for men).
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Results
Response frequencies and factor analysis
Correlations with other variables
The relationships between self-transcendence and the demographic, health and psychological variables above are outlined in Tables 3 and 4 . Self-transcendence scores are not homogenous across religious (Table 3) , with those belonging to fundamentalist and evangelical denominations tending to have the highest selftranscendence, and those with no affiliation the lowest. This significant difference in self-transcendence with affiliation persists even when those with no affiliation are removed from the analysis. By contrast, marital status is only significantly associated with self-transcendence in women, with married women, widows and those in de facto relationships tending to have lower self-transcendence than those who are single, separated or divorced. From Table 4 it can be seen that self-transcendence is substantially correlated with church attendance behavior in both men and women (0.41 and 0.29 respectively), whilst age is only correlated with selftranscendence scores for men. Small but statistically significant correlations are observed with optimism, extraversion, fatigue, anxiety, depression and SIRI Types 4a and 5 in both sexes, with the addition of EPQ-RS Neuroticism and SIRI Type 1 in men and psychological distress, incapacitation and EPQ-RS Psychoticism and Lie scales in women. Self-rating of current health status is uncorrelated with selftranscendence in either men or women.
Univariate analysis
Correlations between MZ and DZ twins for selftranscendence scores and church attendance behavior appear in Table 5 . Self-transcendence scores are more highly correlated for MZ male and female twins than for DZ twins, indicating some genetic influence on this measure. Dizygotic female twins only have slightly lower correlations for church attendance than their MZ counterparts, and the corresponding observed correlation for DZ male twins is somewhat higher than for monozygotic male twins, indicating that shared environment effects are likely to be important in determining familial resemblance in church attendance behavior.
Results of univariate structural modelling of selftranscendence and church attendance data are shown in Tables 6 and 7, with Table 8 summarising estimates of variance components and their 95% confidence intervals for the most parsimonious model for each variable. Self-transcendence is best described by a model including additive genetic effects which are the same in men and women, a small age effect in men only and unique environment. Age effects in men and women could not be equated (Model 3) and the additive genetic effect could not be dropped from the model without significantly worsening model fit (Model 7). It should be noted that the eight degrees of freedom in the initial model arise from data concerning age effects in the various zygosity groups, and do not provide information about additive genetic, shared environment and unique environment. In this respect, Model 1 is a saturated model and the poor fit of the overall models are indicators of heterogeneity in the age regression. Church attendance behavior in this sample has a different etiology, with a substantial shared environment component of the same magnitude in men and women, a small age effect, and an additive genetic effect evident in women only. Additive genetic effects in men and women could not be equated in the model (∆ 2 1 = 5.92), but the size of the age effect was the same. Figure 1 illustrates the results of multivariate analysis of the church attendance and self-transcendence data. As indicated by the univariate analysis, age effects are significant for church attendance behavior in both sexes, and self-transcendence only in men. The genetic factor for self-transcendence contributes parameters that have been fixed equal in the model KM Kirk et al approximately 37% and 41% of variance in men and women, respectively, with no significant additive genetic effect found for church attendance in either sex using multivariate techniques. Shared environment effects are of the same magnitude for both sexes, with only a very small contribution (approximately 8% of variance) to self-transcendence and a much larger effect on church attendance (58% of variance). Unique environment plays an important part in determining an individual's church attendance behavior and self-transcendence (42-50%), with a small proportion of unique environment influences affecting both variables.
Multivariate analysis
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Discussion
Self-transcendence was found to be higher in Australian women aged over 50 than for their male counterparts, to be significantly associated with religious affiliation and to be moderately correlated with church attendance behavior. Marital status was found to be significantly associated with self-transcendence in women only, and age effects were found to be important only for men. No strong correlations were found between self-transcendence and any of the personality or health rating scales considered here, with only weak associations observed with measures ranging from optimism to depression and fatigue. However, the assessment of health outcomes in the present study is poor, being limited to measures of physical incapacitation and subjective self-rating of current health. We hope to investigate the possibility that self-transcendence is more important in improving prognosis (cf Koenig et al 5 for religious behaviors) than disease prevention using follow-up data.
The heritability of self-transcendence was estimated to be approximately 41% in women and 37% in men. As hypothesised by Cloninger et al, 2 genetic factors are important in character development as for temperament, with little contribution from shared environmental factors which would have indicated some importance of cultural perspectives or social learning.
The etiologies for church attendance and selftranscendence for this age group differ substantially, with shared environment, as expected from previous research, 13, 14, 29 playing a substantial role in church Figure 1 Bivariate structural modelling analysis of church attendance and self-transcendence in a sample of Australian twins aged over 50. Path estimates specific to males and females are indicated by M and F respectively. A and C indicate latent additive genetic and shared environment variables acting on observed phenotypes self-transcendence and church attendance, whilst E1 and E2 represent unique environment latent variables. A fourth latent variable, age, also affects self-transcendence and church attendance, and is perfectly correlated with its corresponding observed variable. KM Kirk et al attendance behavior. This tends to support criticisms that church attendance alone is not necessarily an adequate measure of religiosity or spirituality, 5, 9, 10 as it is evidently subject to different influences from those affecting a person's more intrinsic characteristics, at least in persons of more advanced age.
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